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Title of Thesis: 
An Analysis of Solar Noise Outbursts and Their 
Application to Space Communication 
Abstract: 
A relationship between sunspot activity, solar 
flare activity and noise outbursts is presented. Five 
different types of interference radiation in the lOXH 
z 
to 30,000 MHZ frequency band are discussed. 
Data obtained by solar radio astronomy are analyzed 
to determine the extent of solar noise outbursts as a 
function of sunspot activity. An application of the 
burst data to future space communication is given. 
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I. INTRODUCTION 
In the design and operation of long-distance radio 
communication systems the maximum range of operation is 
constrained by the signal-to-noise level required for 
satisfactory data reception. Signal strength at the 
receiver detector depends upon system parameters 
resulting from design selections and also upon the dis-
tance over which the transmitted signal travels. The 
noise level present at the receiver detector depends 
upon the amount of noise generated within the receiver 
and also on noise generated externally. 
When the communication system performance is 
initially analyzed, the receiver signal to noise margins 
are found from measurements or calculations involving 
system parameters and internally generated noise. A 
maximum theoretical range can then be found where the 
minimum acceptable signal-to-noise ratio occurs. 
The analysis can be expanded to include anticipated 
effects of externally generated noise. This noise, 
broadly classified as terrestrial and extraterrestrial, 
has been extensively studied and estimates of their 
location and intensity has been recorded ( 1). Noise 
levels at the receiver detector due to these sources 
can be readily calculated and the effects on the 
maximum theoretical operating range determined. 
1 
The noise from one of these sources, the sun, 
has not been adequately evaluated. A considerable 
amount of solar astronomy data is available to show that 
solar noise bursts can be as great as four orders of 
magnitude above quiet sun noise levels. The number 
of times the noise bursts can be expected in any time 
interval, the duration of these bursts and their re-
lation to the sunspot cycle have not been adequately 
analyzed. This thesis will present a method for 
determining the extent of noise activity as a function 
of the sunspot cycle and illustrate an application of 
the data to future space communication usage. 
2 
II. REVIEW OF LITERATURE 
The analysis presented by Mingo (1) provides some 
probability of occurrance data for solar noise inter-
ference. This probability of occurrence data does not 
include information relating to sunspot activity or 
noise occurrence probability for levels above or below 
a fixed value. 
Numerous solar astronomy textbooks and articles 
were reviewed. Many of these contained data relating 
to specific levels of activity for discrete noise 
types. No publications were found which presented 
detailed analysis of solar noise interference. 
3 
III. SOLAR STRUCTURE, SUNSPOT ACTIVITY AND FLARES 
A. Solar Structure. When the sun is viewed through 
appropriate filters, without the aid of magnification, 
it appears as a quietly radiating sphere. This readily 
visible region is called the photosphere. At the average 
earth-sun distance of 1.5X!08Km (one Astronomical Unit, 
AU) the 1.4X!06 Km diameter of this region subtends an 
angle of 0.53 degrees. The photosphere is the lowest of 
three readily identifiable regions. The middle region, 
or chromosphere, extends from the upper boundary of the 
photosphere for about 2Xl04Km. The third region, the 
corona, begins at the upper end of the chromosphere and 
4 
extends far out into interstellar space. The electron 
temperature of the corona is estimated to be around 106 °K. 
The effective temperature of the complete solar structure 
is 0 about 5800 K (2). 
When the sun is viewed through a telescope with 
appropriate filters, numerous irregularities and some 
occasional violent activity can be observed in the three 
regions. Two of these activities, sunspots and solar 
flares, have been identified by many observers such as 
Kraus (3), Dodson (4) and O'Brien (5) to be directly 
related to solar noise outbursts. 
B. Sunspot Activity. Sunspots are characterized 
by the appearance of dark spots and patches on the 
photosphere. Sunspots are believed to be cooler 
regions of the photosphere and can be easily observed 
through protective filters pass1ng the visible "white 
light" spectrum. The darker inner part of the spot 
(umbra) is surrounded by a lighter region (penumbra). 
Large, bright areas (plages) frequently surround the 
entire sunspot. 
Solar sunspot activity follows a basic period of 
about 11.05 years. The magnetic polarity associated 
with sunspots shows a reversal between the solar hemi-
spheres at the minimum activity point of the 11 year 
cycle. This reversal indicates an actual period of 22.1 
years, as shown in figure 1. A long-term variation of 
between 78 to 88 years can also be observed. Shorter 
periodicities of three months have been detected and can 
be seen in figure 2 (3). A 27 day periodicity, thought 
to be caused by solar rotation, is also present. Solar 
activity models, derived from past sunspot data, enable 
reasonably accurate predictions of sunspot activity to 
be made ( 6). 
Sunspot activity is generally expressed in terms 
of the Zurich (or Wolf) sunspot number R, where: 
R = k(10g + f) 
k = an "observer" factor 
g = number of observed sunspot groups 
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Figure 1. Smoothed Zurich Sunspot Number R, From 
1754 to 1970. 
Kraus (3) 
1954 1955 1956 1957 1958 
Year 
Figure 2. Smoothed Zurich Sunspot Number, R$ Showing 
a Three-Month Periodicity. 
The Zurich sunspot number is usually smoothed over 
the 27 day solar rotation period. The Zurich sunspot 
number for the 1965 to 1971 interval, with the predicted 
1972 to 1976 activity, is presented in figure 3 (6). 
C. Solar Flare Activity. Solar flares appear as 
short lived (0.3 to 3 hours) sudden bursts of light, 
generally originating within the plage region of sunspot 
activity. Flares are most easily observed when using 
a filter passing the spectral emission line of neutral 
Hydrogen (H~ ). Flares are classified according to 
importance on a scale of 1 (indicating a subflare), 
1, 2, 3 and 3+ (indicating a major outburst). Flares 
with a classification of 1 or higher will develop at a 
rate roughly R/25 times per day (7). Because of the 
relationship between sunspots, flares and noise out-
bursts it is possible that on a day when R = 100, four 
flares with associated noise outbursts could occur. In 
general, the major noise outbursts, with power density 
increases of 3 to 4 orders of magnitude above back-



























(1) = 245 t-1H 
(2) = 606 MH2 
(3) = 4995 r-ffi 
(4) = 8800 t-lliz 
(5) = 1415 t-lliz 
(6) = 2695 MHZ 
(7) = 15400 fv~ 
(8) = Measuredzand pre-
• 0 
dieted R 
= Measured R 
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Figure 3. 
an Pred1cted Zur1c Sunspot Number, R. 
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IV. OBSERVED SOLAR RADIO NOISE 
A. Equivalent Thermal Radiation. Solar radiation 
data obtained with radio telescopes follow Planck's 
radiation law for blackbody radiation (from a 5800°K 
source) for radiation frequencies greater than about 
30GH • Below 30GH the radio noise increases and 
z z 
reaches an equivalent blackbody maximum temperature of 




region during periods 
of low sunspot activity. During periods of high sunspot 
activity the equivalent blackbody temperature in this 
. 0 10o frequency range may 1ncrease to about 1 K. 
B. Quiet Sun Radiation. Quiet sun radiation occurs 
when little or no sunspot activity is present, usually 
during a solar sunspot cycle minimum. Figure 4 shows 
quiet sun radiation power density as a function of fre-
quency for the sunspot minimum of 1964 (8). 
c. Disturbed Sun Radiation. Disturbed sun radia-
tion consists of two components, the slowly-varying and 
the rapidly-varying (burst) radiation. 
Maximum values of the slowly-varying component, or 
background radiation is shown in curve (b) of figure 4 
for the 1969 sunspot maximum. 
The rapidly-varying component consists of bursts, 
or groups of bursts, lasting from a few seconds to several 





































(a) 1964 Sunspot Minimum 
(b) 1969 Sunspot Maximum 
Curve (a) Dodson and Hedeman (8) 
Curve (b) USAF(CRL)GSDB (9) 




Frequency, MHZ ' 
Background Solar Noise Radiation During the 
1964 Sunspot Minimum and 1969 Sunspot Maximum. 
increases from 1,000 to 10,000 times the background 
radiation level. The amplitude-time curves of figure 5 
show the irregular nature and large increases in power 
density associated with a major outburst (9). 
Burst activity has been found to consist of five 
noise radiation types (3). They are: 
- noise storm bursts 
- slow-drift bursts 






broad-band continuum emission 
- meter wavelength continuum emission 
Type I noise radiation occurs in the frequency 
range of approximately SO~lli to 400MH • This radiation 
z z 
consists of a background level 3 to 10 times the quiet-
sun levels shown in figure 4. Superimposed on this 
background are large numbers of short-duration (less 
than one second) discrete frequency outbursts. One 
hundred bursts per minute are often observed in the 205 
MH to 230MH frequency interval. 
z z 
Peak power densities, 
expressed in terms of watts per square meter per unit 
cycle of bandwidth (Wm- 2H -l), are usually around twice 
z 
the background level, but have been observed up to ten 
times as great (10). 
Type II radiation is identified by its 20}lli per 
z 
minute frequency drift from higher to lower frequencies. 




frequency interval. The instantaneous bandwidth of a 
burst is approximately 40 percent of its center fre-
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100,0..0..0 
10, O....Q.P 606MH 
z 
1,000 





















Figure 5. Power Density Variations During the Great 
Burst of 23 Nay, 1967, observed at the 
Sangamore Hill Radio Observatory, Hamilton, 
Massachusetts. 
13 
the background radiation level have been recorded during 
these bursts. 
Type III radiation is similar to Type II radiation, 
except that the drift rate (20 MH per second) is approxi-
z 
mately 60 times faster and the bursts are observed up to 
600 MH • 
z 
Power density increases during Type III bursts 
are also as great as 10,000 times the background radiation. 
Type IV bursts are broad-band, stable radiations 
covering the 10 MH to 30,000 MH frequency range. These 
z z 
bursts last from a few minutes to several hours, with power 
density peaks of up to 10,000 times the background level. 
Type V bursts are broad-band emissions in the 10 MH 
z 
to 300 MHZ and 1,000 MHZ to 15,000 MHZ frequency intervals. 
These bursts exist for one to three minutes. Peak power 
densities of up to 100 times the background level have 
been recorded. 
An idealized spectrum of a major outburst showing 
the different radiations and their approximate time of 
occurrance is presented in figure 6 (3). Several 
periods of intense noise radiation can be expected to 













20 40 60 
Time in :t-rinutes From Burst Initiation 
Figure 6. Idealized Radio Noise Spectrum Of a Major Solar Outburst. 
f.-" 
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V. ANALYSIS OF SOLAR NOISE BURST DATA 
A. Noise Bursts and Space Communication. If a 
long distance space communication system is required 
to operate with a low signal-to-noise ratio when the 
antenna patten~ falls within the 0,53 degree solar 
disk, it is possible that a solar noise burst will 
cause communication interference. The extent of the 
interference will depend upon the magnitude and duration 
of the received s9lar noise power density. The signi-
ficance of the disruption will depend upon the subsequent 
actions required to correct problems resulting from data 
not being communicated at the proper time. 
To obtain a better understanding of the number of 
times and duration that solar noise power density 
could exceed specified levels, data recorded by the 
Sangamore Hill Radio Observatory for the 1966 to 1971 
sunspot interval were analyzed (9). During this inter-
val the sunspot cycle 1vent from minimum to maximum 
activity. Data recorded by the Sangamore Hill Obser-
vatory consist of start times and durations, peak power 
density above background levels and average power den-
sities of all measurable bursts at 245NH , 606:t-1H , z z 
1415MH , 2695MH , 4995!'11-I , 8800!-lH , and 15,400!-ili • 1 
z z z z z 
1245~lli data were not recorded prior to February, 1969 
15,405MH data were not recorded prior to January, 1968 




The data are recorded :from sw1up to sundmvn each day, for 
a tot.al observed . . clme of 800 to 1300 hours per quarter 
year. The burst power density is measured with rc:Cerence 
to the background lc"'_,-el and is corrected to a distance oi:" 
one Astronomical Unit from the sun. These data \vere analyzed 
to determine: 
1. The number of noise bursts per 1,000 hours 
which exceeded 100, 200, 400, 800, 2,000, 4,000 and 
8,000 times a base level of l0-22 watts per square 
meter per unit cycle of bandwidth (Wm- 2H -l) at 
z 
the seven test frequencies. 
2. The minimum, maximum and average duration 
that the bursts exceeded 100Xl0-22wm- 2H -l (at the 
z 
seven test :Crequencies) during 1970. 
B. Solar r·;oise Dursts as a Function of Sunspot Activity. 
The number of bursts exceeding the seven specified power 
levels were recorded over three-month intervals. Since 
observation times were between 800 and 1,300 hours for the 
three-month intervals, totals "\•Tere normalized to 1, 000 
hours. 
The number o:C bursts with peaks exceeding lOOXl0-22 
Wm- 2H -l have been plotted as a function of frequency. 
z 
These data are presented in figures 7 through ll for the 
sunspot activity from 1966 through 1970. NinimwT. burst 
activity appears to be located at about 2,000MH2 with 
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Figure 10, 
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•= 1st Quarter 
X= 2nd Quarter 
A= 3rd Quarter 
•= 4th Quarter 
Frequency, MHz 
Solar Bursts Per ;ooo1Hours Having Power Density Peaks Greater Than 100Xl0-22wm- H - (1970), 
z f:l 
22 
The number of bursts per 1,000 hours have been 
plotted as a function of power density for the seven 
test frequencies, and are presented in figures 12 through 
18. Results of these plots indicate that the number of 
bursts, N, appear to decrea~e approximately as a func-
tion of the inverse of the power density, o, raised to 
a fractional exponent, or 
N = c 
o(aJ 
Where C is a constant. 
0.6~a~l.O 
The average value of the normalized burst numbers 
from figures 7 through 11 have been plotted in figure 
3 to illustrate burst activity as a function of sunspot 
number. These curves show that burst activity is 
roughly proportional to the zurich sunspot number. In 
the 1966-1971 interval, when the Zurich sunspot number 
increased from approximately 55 to approximately 110, 
the normalized burst number (for bursts greater than 
-22 -2 -1 100X10 Wm H
2 
) increased roughly by a factor of two. 
The decrease in burst activity shown for certain lower 
frequencies during 1969 appear to be offset by an 
increase in activity for some of the higher frequencies. 
The three-month periodicity in the smoothed Zurich 
sunspot number during the 1954 to 1958 interval (shown 
in figure 2) is also evident in the 1966 to 1970 sunspot 
interval, shown in figure 19. Burst activity during the 
1966 to 1970 interval, also shown in figure 19, can be 




















Curve (a) - 1970 
Curve (b) - 1969 





1 o, ooono-22 
-;.-z_ -1 Power Density Above background Level, D (Wm H ) 


























Curve (a) - 1970 
Curve (b) - 1969 
Curve (c) - 1968 
Curve (d) - 1967 
Curve (e) - 1966 
Figure 13. 
1 , ooOXl.o-22 1 o, ooo~o- _1 Power Density Above Background Level, D (Wm Hz ) 


























Curve (a) - 1970 
Curve (b) - 1969, 1968, 1967 
Curve (c) - 1966 
Figure 14. 
10,000~~22_1 
Power Density Above Background Level, D (Wm H ) 























Curve (a) - 1968 
Curve (b) - 1969 
Curve (c) - 1970, 1967 





Power Density Above Background Level, D (Wm H ) 



























Curve (a) - 1970 
Curve (b) - 1969, 1968 
Curve (c) - 1967 
Figure 16. 
1 0 I OOOXto-~2 
-7: -1 Power Density Above Background Level, D (Wm H ) 




Curve (a) - 1970, 1969, 1968, 1967 
Curve (b) - 1966 
Figure 17. 
1,000Xlo-22 10,00~~22_1 Power Density Above Background Level, D (Wrn H ) 















Curve (a) - 1969 
Curve (b) - 1970 and 1968 
Figure 18. 
1 OoQXlo-~~ 10 oocno-22 
. ' ' -2 -1 Power Dens1ty Above Background Level, D (Wm H ) 















(a) Monthly Zurich Sunspot Number 
(b) 606 MHZ Burst Activity 
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Figure 19, Honthly Zurich sunspot Number, and 506 ?-:!Hz Burst Activity for the 



































periodicity. Months where considerable burst activity 
occurrs are follow·ed by months where little or no activity 
is present~ even during the 1968 to 1970 stmspot maxima. 
Some correlation between sunspot peak and burst peak 
activity can be seen. 
c. Burst Duration. The data presented in figures 7 
through 18 provide an estimate of the number of times 
solar noise burst radiation could possibly cause space 
communication interference. The period of interference 
will depend upon the duration of the solar disturbance 
causing the solar noise radiation. 
To obtain a better understanding of the length of 
bursts, the burst duration times for bursts greater 
than 100Xl0-22wm- 2H - 1 for the seven test frequencies~ 
z 
over the entire 1970 observation time -v;ere divided 
into 16 duration categories. The duration times are 
shown in figure 20~ along with a column for the longest 
burst duration recorded during 1970. The duration data 
apply only for burst power density exceeding lOOXl0- 22 
-2 -1 Wm Hz above background levels. Figure 5 shows that 
the 100Xl0-22wm- 2H - 1 power density level at 8,800 MH 
z z 
was exceeded for 112 minutes. This length~ which applies 
only to this particular burst~ correlates with the 
tabulated duration shown for this burst in the USAF (CRL) data 
( 9) 0 Burst 
higher than 
power density levels in figure 
-22 -2 -1 the baseline lOOXlO Wm Hz 
5 that are 
are not ex-
ceeded for the total time of the disturbance due to the 
0 .25 .so 
to to to 
?&:\ &:\0 1 
1540 . 0 0 0 .. 
880 
" 
0 0 0 








tJ1 141 OJ 0 0 1 
lo-1 
~ 
60 c. 1 1 4 
24 1 5 12 
Figure 20. 
BURST DURATION INTERVALS, MINUTES 
1 2 4 6 8 10 15 20 30 40 50 60 120 Naxirnum to ~0 ~0 to to to to to to s6° ~g ,~g to Duration ? R 10 ll=i ?0 30 40 1RO 
1 9 6 8 6 6 4 3 2 3 2 2 1 301 
2 8 15 10 6 11 5 7 3 1 0 3 117 
1 6 7 10 5 15 4 6 4 3 1 4 78 
2 3 6 1 4 11 3 4 5 0 2 2 1 197 
0 2 3 6 3 11 5 6 3 2 1 2 1 230 
9 14 7 5 5 12 6 2 3 0 1 3 2 238 
20 22 16 12 7 6 5 5 4 1 1 0 2 283 
Burst Durations For Bursts Greater Than 100X10-22wm-2H -l Above 




irregular burst shape. If the data from figures 12 
through 18 are used to predict burst activity at various 
pmver densities it should be remembered that the median 
-'?2 duration of bursts exceeding levels higher than lOOXlO ... 
Hm- 2H -l will be less than the median values obtained 
z 
33 
from figure 20. Special recording techniques and analysis 
are required to determine the exact amount of time the 
noise power density exceeds various levels. These tech-
niques were not employed during the past observation 
periods and the data are not available. 
From the data in figure 20, the median burst dura-
tion appears to be between approximately 4 to 10 minutes. 
Burst activity at 245~{2 appears to have some of the 
shortest and longest durations; six bursts between 0 
and 0.5 minutes and one burst lasting for 283 minutes. 
VI. APPLICATION OF BURST DATA TO SPACE CONl'<UNICATIO~J 
A. Spacecraft Rendezvous. One rendezvous technique 
considered for use in the NASA Skylab program requires 
the Orbiting Workshop (target vehicle) to be illuminated 
by the sun to allow visual acquisition. The target 
vehicle ~{F ranging system antenna pattern for this 
rendezvous configuration will be directed within the 
34 
0.53 degree solar disc for the first 10 minutes of initial 
acquisition and subsequent tracking. During this time 
interval the signal-to-noise ratio at the target vehicle 
ranging system receiver detector is at the minimum 
pcrmissable level for adequate range tracking. 
The complete VHF ranging system consists of the 
Lc::trget vehicle ranging antenna and receiver-transmitter 
plus an antenna, transmitter-receiver and range pro-
cessor on the manned vehicle. The transmitter-receiver 
and antenna on the target vehicle detects, synchronizes 
to and retransmits the ranging signal received from 
the manned vehicle. 
During test and evaluation of the rang1ng system 
it has been determined that ranging interference may 
begin \vhen interfering signals increase to within 5 db of 
the received signal (at either receiver). This inter-
:ference disables synchronization and disrupts the ra~ging 
loop. If the probability is high that the ranging loop could be 
disrupted by solar noise at the beginning of rendezvous~ 
alternate rendezvous techniques can be developed. 
To determine the possible amount of ranging inter-
ference, data provided in figures 3, 12 and 20 can be 
compared to the system parameters calculated for the 
planned mid-1973 rendezvous~ and a probable amount and 
duration of interference found. 
The signal strength, Pr, required at the input of 
the target vehicle receiver for the minimum permissable 
signal-to-noise ratio at the start of ranging is known 
to be -134 dBw (4X10-14 watts). The transmitted signal 
from the manned vehicle will be at this value at the 
start of rang1ng, and for the subsequent 10 minute 
interval. 
The target vehicle antenna design provides a 9 dB 
35 
on-axis gain, resulting in the following effective antenna 
aperature, Ae: 






G = 7.95 (9dB) antenna gain 
= 0.835 2 m 
A= 1.15 (259.7 MH 2 ) received frequency wavelength 
Received signal bandpass, B, is 7X104 Hz. The signal 
power density, D , at the target vehicle antenna required 
r 
to produce the minimum signal-to-noise ratio can be 
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, could start disrupting the ranging loop. 
To determine the possibility of this happening, the pre-
dicted sunspot curve of figure 3 is entered at mid-1973, 
the time 1vhen rendezvous is expected. The predicted sun-
spot number at this time is seen to be about the same as 
that which occurred during early 1966. At the point where 
D is 2,140Xl0-22wm- 2H - 1 on curve (C), figure 12, an esti-
z 
mated occurrence probability of about one burst per 
1,000 hours is found. The chance of a noise burst with 
-22 -2 -1 
a pmver density above 2, 140X10 Wm H beginning 
z 
during a 10 minute interval is then one in 6,000. 
P [zJ the probability of a noise disturbance Z during the 
10 minute acquisition and tracking interval is found from: 
P [z] : EA { P [Z/AJ} 
where: 
P [z] = probability of Z 
P [z!AJ = the conditional probability of Z given 
the length of the disturbing burst A 
EA{ e } : the expected value with respect to A 
A = the length of a burst 
z = event o:f a noise disturbance 
The probability of a disturbance due to a noise burst 
that begins before t, the start of the interval of interest or a 
37 
burst that begins after t, but before t+lO is given by: 
P [Z/A] = P [t-A <x< t+lO] 
P [z/A] = [6~~ltoo] N 
where: 
N = bursts per 1000 hours 
t = beginning time of interval 
X = beginning time of the burst 
The probability of a noise disturbance is then: 
P [z] = EA {p [z/Aj}= EA {~g:~oQ} N = lO+E {A} N 60,000 
where: 
E {A}= average burst duration, 
= 
1 
'""burst durations total number of bursts L ·· 
From figure 20, for 245 MHz' E{A} is about 10 
Using this value for P[z] calculations, P[z] = 
minutes. 
10 + 10 
60XlOOO xl = 
1 
3000 = .00033. This low probability of occurrence 
is not sufficient to cause alternate rendezvous techniques 
to be developed. 
B. Interplanetary Space Communication. The pre-
vious example illustrates a case where the probability 
of space communication interference caused by solar 
noise bursts is very low. Future uses of communication 
in deep space may require reception of low signal power 
densities during sunspot activity when the Zurich sun-
spot number is at 200 or higher. Suppose, for example, 
that an Earth to Mars communication link is required to 
operate when the planets are in superior conjunction 
(in line with each other and the sun, but on opposite 
sides of the sun), with the Zurich sunspot number at 
or above 200. If the signal power density required for 
proper operation at this distance is around lOOXl0- 22 
Wm- 2H -l, solar noise bursts could exceed this level 
z 
about 74 times per 1000 hours. This is found from the 
value given in figure 12, curve (a), doubled for a sun-
spot number of 200. The probability of a communication 
disruption in any 10 minute interval, based on an inter-
-22 -2 -1 ference level of 100X10 Wrn H
2 
, is 74 times greater 
than that found in the previous example, or: 
P [z] = 10 + 10 74 60X1000 X74 = 3000 = .0246 
This probability of interference may be significant 
enough to cause problems during the mission. 
The three-month periodicity previously pointed 
out and shown in figure 19 can be used to predict 
38 
noise activity on a short-term basis, and make allowances 
for the times when the burst activity is highest. If 
the short-term burst activity is recorded prior to 
activating the communication link, periods of maximum 
burst activity can be predicted. Mission activities can 
then be revised to minimize the effects of ~ possible 
disruptive outburst. 
VII. CONCLUSIOrJS 
Sunspot and flare activity in the photosphere, 
chromosphere and corona regions of the sun are related 
phenomena. These activities produce random and highly 
variable radio noise interference levels, up to four 
orders of magnitude above quiescent background radia-
tion. Sm1spot activity can be predicted with good 
accuracy. Since sunspot activity and solar noise 
burst activity are related, a prediction of noise 
burst activity based on predicted sunspot number is 
feasible. 
An analysis of burst data, recorded by radio as-
tronomy for the latest sunspot minimum to maximum, pro-
vides a method for predicting the noise burst activity 
and the extent of possible communication disruptions. 
ffi1en burst data arc applied to future space 
commm1.icat ion system examples, the probability of 
conununication interference is seen to be quite lm.;, 
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